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INTRODUCTION

The p r o s ta g la n d in s  h av e  g a in e d  im p o r ta n c e  i n  many a s p e c t s  

o f  p h y s io lo g y  s in c e  t h e i r  d i s c o v e r y  by v o n  E u le r  i n  1 935 . They 

a r e  found  i n  a lm o s t e v e ry  t i s s u e  an d  in f lu e n c e  a  v a r i e t y  o f  c e l l u l a r  

r e s p o n s e s  in c lu d in g  horm one r e l e a s e .  B ecause  o f  t h e s e  e f f e c t s ,  

r e s e a r c h e r s  s e a r c h in g  f o r  p o t e n t i a l  i n s u l i n  s e c r e ta g o g u e s  f o r  

p o s s ib l e  a p p l i c a t i o n  to  t r e a tm e n t  o f  d i a b e t e s  h ave  b e e n  ex am in in g  

th e  p r o s t a g la n d in s  f o r  i n f l u e n c e s  th e y  may h av e  on i n s u l i n  s e c r e t i o n .

The p r o s t a g la n d in  E f a m i ly ,  e s p e c i a l l y  P r o s ta g la n d in  E2 

(PGE2 ) , h a s  b e e n  s tu d i e d  by  s e v e r a l  i n v e s t i g a t o r s  f o r  th e  e f f e c t  

i t  may have on i n s u l i n  r e l e a s e .  T hese  e x p e r im e n ts  h av e  p ro d u ce d  

m ixed  r e s u l t s .  P e rh a p s  th e  s t r o n g e s t  e v id e n c e  to  s u p p o r t  th e  

enhancem en t o f  r a t  p a n c r e a t i c  i n s u l i n  r e l e a s e  by PGE£ i n  v i t r o  

w as o b ta in e d  by J o h n so n ^ , who fo u n d  an a lm o s t  tw o - fo ld  i n c r e a s e  in  

PGE2~ s t im u la te d  i n s u l i n  r e l e a s e  i n  t h e  p re s e n c e  o f  h ig h  g lu c o s e  a s

com pared w ith  c o n t r o l  i n s u l i n  l e v e l s  from  g lu c o s e  s t i m u la t i o n  a lo n e .

2
P ek  and c o -w o rk e rs  a l s o  n o t ic e d  a n  i n c r e a s e  i n  i n s u l i n  r e l e a s e  

w i t h in  a  m in u te  fo l lo w in g  p e r f u s io n  o f  r a t  p a n c re a s .  On th e  o th e r  

h a n d , s e v e r a l  g ro u p s  have  shown i n h i b i t i o n  o f  i n s u l i n  r e l e a s e  w ith  

PGE2 a d m i n i s t r a t io n .  S acca^  fo u n d  a  s i g n i f i c a n t  d e c r e a s e  i n  p lasm a  

i n s u l i n  c o n c e n t r a t io n  a f t e r  g iv in g  r a t s  in t r a v e n o u s  p r o s t a g la n d in  

E]_ o r  E2 i n f u s i o n .  A n o th e r i n  v iv o  i n h i b i t o r y  e f f e c t  was shown by 

R o b e rtso n ^  when he  in f u s e d  dogs w i th  PGE2 fo llo w e d  by  g lu c o s e
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2

s t i m u la t i o n  and m easu red  th e  d e g re e  o f  i n s u l i n  r e s p o n s e  to  be lo w er 

th a n  i n  c o n t r o l s  s t im u la te d  w ith  g lu c o s e  a lo n e .  S im i la r  i n h i b i t i o n  

h a s  b e e n  d e m o n s tra te d  u s in g  PGE2 i n  r a ts .-*  T h is  e f f e c t ,  h o w ev er, 

may n o t  b e  a  d i r e c t  o n e , b e c a u se  th e  r e s u l t s  o f  R o s s in i  e t  a l . ^

s u g g e s t  t h a t  th e  i n c r e a s e  in  i n s u l i n  r e l e a s e  s e e n  i n  o th e r  e x p e r i ­

m en ts  i n  v iv o  i s  due to  a  r e g io n a l  i n c r e a s e  i n  p a n c r e a t i c  b lo o d  

f lo w . They o b ta in e d  no change i n  i n s u l i n  r e l e a s e  a f t e r  i s o l a t e d  

i s l e t  e x p o su re  to  PGE2 . The e x p e r im e n ts  p e rfo rm e d  i n  th e  p r e s e n t  

s tu d y  w ere  u n d e r ta k e n  to  h e lp  c l a r i f y  th e  r o l e  o f  PGE2 on i n s u l i n  

r e l e a s e .

S in c e  th e  t im e - c o u rs e  f o r  i n s u l i n  r e l e a s e  a p p e a r s  to  be  

b i p h a s i c ,  i t  w ould  be o f  i n t e r e s t  to  exam ine when PGE2 e x e r t s  i t s

e f f e c t .  The p r im a ry  p e a k  o f  i n s u l i n  r e l e a s e  o c c u rs  w i th in  th e  f i r s t

few  m in u te s  a f t e r  g lu c o s e  a d m in i s t r a t io n  and i s  fo llo w e d  by  a  

d e c re a s e  i n  i n s u l i n  r e l e a s e .  A s e c o n d , m ore g ra d u a l  r i s e  i s  s e e n  

w i th in  t h i r t y  m in u te s  a f t e r  i s l e t  s t i m u la t i o n .  G r o d s k y ?  u se d  

humans to  d e m o n s tra te  a  b ip h a s ic  re s p o n s e  to  g lu c o s e  in f u s io n  w ith  

a  p r im a ry  p eak  o c c u r r in g  a f t e r  th r e e  to  f o u r  m in u te s  e x p o su re  to  

g lu c o s e .  Ashby and  Speake^ a ls o  c l e a r l y  showed a  p r im a ry  peak  

o f  i n s u l i n  r e l e a s e  from  i s o l a t e d  r a t  i s l e t s  w i th in  two to  f o u r  

m in u te s  o f  16 mM g lu c o s e  s t i m u la t i o n .  S o e ld n e r  and  S lo n e  p e rfo rm e d  

a  p u ls e d  g lu c o s e  a d m in i s t r a t io n  t e s t  and  s t i l l  o b s e rv e d  q u ic k  r e l e a s e  

o f  i n s u l i n  w i th in  th e  f i r s t  few m in u te s .  A ssum ing, th e n ,  t h a t  th e  

p r im a ry  p e a k  o f  i n s u l i n  r e l e a s e  h a s  been  re a c h e d  by  f o u r  m in u te s
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a f t e r  i s l e t  e x p o s u re  to  a  s t im u lu s  ( i . e .  300 mg p e r c e n t  g lu c o s e ) ,  

an  e x p e rim e n t w as p e rfo rm e d  to  d e te rm in e  i f  PGE2 e x e r t s  i t s  e f f e c t  

on th e  i s l e t s  d u r in g  th e  p r im a ry  p h a se  o f  i n s u l i n  r e l e a s e  i n  medium 

c o n ta in in g  PGE2 and  300 mg p e r c e n t  (%) g lu c o s e .

A compound s i m i l a r  to  PGE2 , c a l l e d  In te ro x a p h e n y le n e -P G E i 

(I0P-PGE]_) o r  U51095, h a s  r e c e n t l y  been  s y n th e s iz e d  and  t e s t e d  

f o r  p o te n c y  i n  h e m a to lo g ic  s t u d i e s .  N i s h i z a w a - ^  fo u n d  U51095 to  

be  a p p ro x im a te ly  t h i r t y  t im e s  m ore p o te n t  th a n  PGE2 i n  p l a t e l e t  

a g g re g a t io n  s t u d i e s .  The e f f e c t  o f  U51095 on i n s u l i n  s e c r e t i o n  

w ould d e te rm in e  w h e th e r  o r  n o t  t h i s  s y n th e t i c  compound b e h a v es  

s i m i l a r l y  to  PGE2 i n  i s l e t  s t u d i e s .

The p r o s t a g la n d in  s y n th e t a s e  com plex i s  p r e s e n t  i n  th o s e  

t i s s u e s  c o n ta in in g  p r o s t a g l a n d i n s .  As a  c o n se q u e n c e , th e  p r o s t a ­

g la n d in s  a r e  s y n th e s iz e d  w i th in  th e  t i s s u e s .  I t  i s  p o s s i b l e  to  

b lo c k  th e  fo rm a tio n  o f  p r o s ta g la n d in s  by i n t e r f e r i n g  w i th  t h i s  

enzyme sy s te m . A s p i r in  i s  one o f  s e v e r a l  n o n - s t e r o i d a l  i n h i b i t o r s

11o f  p r o s ta g la n d in  s y n th e s i s  i n  v iv o  and in  v i t r o . S m ith  and  W i l l i s  

found  t h a t  a s p i r i n  s e l e c t i v e l y  i n h i b i t e d  th e  p r o d u c t io n  o f  p r o s t a ­

g la n d in s  i n  v i t r o . A ls o , Sm ith  and L ands-^  w ere  a b le  to  d e m o n s tra te  

i n  v iv o  p r o s t a g la n d in  i n h i b i t i o n  when th e y  u se d  c e l l - f r e e  hom ogenates 

o f  g u in e a  p ig  lu n g  ex p o sed  t o  a s p i r i n .  K a r in r^  h a s  l i s t e d  [ l ] 5 o 

v a lu e s  f o r  i n h i b i t i o n  o f  p r o s t a g la n d in  s y n th e s i s  by  a s p i r i n  and 

in d o m e th a c in . He s t a t e d  t h a t  th e  v a lu e s  v a ry  o v e r  t h r e e  o r d e r s  o f  

m ag n itu d e  f o r  th e  two d ru g s  i n  t h e i r  e f f e c t i v e n e s s  on  c e r t a i n  t i s s u e s .
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F o r i n s u l i n ,  th e  ra n g e  i s  from  1 0 .7  uM a s p i r i n  i n  g u in e a  p ig  chopped 

lu n g  to  1 5 ,0 0 0  uM a s p i r i n  i n  b o v in e  ly o p h o l iz e d  s e m in a l v e s i c l e  

m ic ro so m es. Some o f  th e  v a r i a t i o n  may b e  due  to  e x p e r im e n ta l  

t e c h n iq u e .

The m echanism  o f  a c t i o n  f o r  a s p i r i n  on th e  p r o s ta g la n d in  

s y n th e t a s e  sy s te m  i s  b e g in n in g  to  b e  e l u c i d a t e d .  J a f a r i ^  s tu d ie d  

th e  e f f e c t  o f  a s p i r i n  on p r o s t a g la n d in  s y n th e s i s  i n  human p l a t e l e t s .  

I t  was t h e i r  f in d in g  t h a t  th e  i n h i b i t o r y  a c t i o n  o f  a s p i r i n  o c c u rs  

a t  th e  l i p i d  p e r o x id a t io n  s te p  i n  th e  s y n th e t a s e  p a th w ay . They 

b e l i e v e  t h a t  th e  a s p i r i n  com petes w i th  s u b s t r a t e  f o r  b in d in g  to  th e  

c y c lo -o x y g e n a s e  enzyme and a c e t y l a t e s  t h i s  enzyme c o m p e t i t iv e ly ,  

th u s  i n h i b i t i n g  th e  enzyme. Romel^ a n d c o -w o rk e rs  c o n firm e d  

J a f a r i ' s  r e s u l t s ,  show ing t h a t  a s p i r i n  a c e t y l a t e s  th e  f a t t y  a c id  

o x y g e n a se . T h is  a c e t y l a t i o n  a t t e n u a t e s  f u r t h e r  p r o s t a g la n d in  

p r o d u c t i o n . ^  S tu d ie s  on th e  e f f e c t  o f  a s p i r i n  on i n s u l i n  r e l e a s e  

w ere  u n d e r ta k e n  to  d e te rm in e  w h e th e r  a s p i r i n  c o u ld  a l t e r  th e  e f f e c t  

o f  th e  p r o s t a g la n d in s  and to  d e te rm in e  w h e th e r  a s p i r i n  e x e r t s  an  

e f f e c t  o f  i t s  own on th e  i s l e t s .
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MATERIALS AND METHODS

I s l e t s  o f  L an g e rh a n s  w ere  i s o l a t e d  from  young U pjohn s t r a i n  

r a t s  u s in g  a  c o l l a g e n a s e  d i g e s t i o n  t e c h n iq u e .  The i s l e t s  w ere  th e n  

g ro u p ed  and  p la c e d  i n  p r e - in c u b a t io n  medium c o n ta in in g  n o n - s t im u la to r y  

g lu c o s e  l e v e l s  f o r  th e  s t a b i l i z a t i o n  o f  th e  i s l e t s  and m easurem ent 

o f  b a s a l  i n s u l i n  l e v e l s .  F i n a l l y ,  th e  i s l e t s  w ere  in c u b a te d  i n  a  

s p e c i f i c  e x p e r im e n ta l  medium f o r  a  d e s ig n a te d  p e r io d  o f  tim e  i n  

o r d e r  to  d e t e c t  an y  change i n  i n s u l i n  r e l e a s e .  A f te r  rem o v a l o f  

th e  i s l e t s ,  th e  medium was m easu red  f o r  i n s u l i n  l e v e l s  by r a d i o ­

im m unoassay.

P r e p a r a t i o n  o f  S o lu t io n s  and M a te r i a l s

Hanks B a la n c e d  S a l t  S o lu t io n  (HBSS, G ibco) c o n ta in in g  50 mg 

p e r c e n t  (%) g lu c o s e  was u s e d  o n ly  f o r  i s l e t  i s o l a t i o n .  K rebs 

R in g e r  B u f f e r  (KRB) s o l u t i o n  was p re p a re d  w i th  th e  fo llo w in g  

s o l u t i o n s ,  added  i n  o r d e r :  100 ml o f  0.9% N aC l; 4 ml o f  1 1 .5

mg/ml KC1; 1 ml o f  2 1 .1  m g/m l KH2PO4 ; 1 m l o f  3 8 .2  mg/ml MgSO^.;

3 m l o f  1 6 .1  m g/m l CaC l2 ; and  15 m l o f  13 m g/m l NaHCOg. A f te r  

s t i r r i n g ,  e x c e s s  f l u i d  was p o u re d  o f f  to  l e a v e  a  f i n a l  volum e 

o f  100 m l. T h re e  gram s o f  pow dered a lb u m in  ( F r a c t io n  V.

#1700085, Sigm a) was added  t o  t h e  s o l u t i o n .  NaHC03 (13 m g/m l) 

was u se d  to  b r in g  th e  pH to  7 .4 .

A l l  p r o s t a g la n d in  s o l u t i o n s  w ere  made up a s  100% e th a n o l

5
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s to c k  s o lu t i o n s  o f  PGE2 (10- 8 , 10- ^ ,  and  10- ^ M) and  I n te r o x a -  

p h e n y le n e -P G E i, o r  U51095 (10 - ^ ,  10~8 , and 10- 8  M). T hese  s o lu ­

t i o n s  w ere  s to r e d  a t  -70°C  u n t i l  n e e d e d . Ten m in u te s  b e fo re  th e  

b e g in n in g  o f  th e  e x p e r im e n ta l  p e r i o d ,  f i v e  m i c r o l i t e r s  o f  t h e  

s p e c i f i c  p r o s t a g la n d in  s o l u t i o n  w ere  added  to  th e  p a r t i c u l a r  

e x p e r im e n ta l  v i a l  a l r e a d y  c o n ta i n in g  one  m i l l i l i t e r  o f  KRB.

The f i n a l  c o n c e n t r a t io n s  o f  t h e  s o l u t i o n s  w ere 10- 8 , 10- 8 , and 

10- 7  M o f  PGE2 and 10- 8 , 10- 7 , and  10 - 8  M o f  U51095.

A s to c k  s o l u t i o n  o f  1000 uM a s p i r i n  was p re p a re d  p r i o r  

to  th e  e x p e r im e n ts . Ten m in u te s  b e f o r e  th e  b e g in n in g  o f  t h e  p r e ­

in c u b a t io n  and in c u b a t io n  p e r i o d s  o f  th e  a s p i r i n  e x p e r im e n ts ,

0 .1  ml o f  1000 uM a s p i r i n  w as added  to  0 .9  ml KRB to  y i e l d  a  

f i n a l  c o n c e n t r a t io n  o f  100 uM a s p i r i n .

T e s ts  and  T e s t  S o lu t io n s

The s p e c i f i c  t e s t s  f o r  i n s u l i n  r e l e a s e  by i s l e t s  and  th e  

se q u e n c e  o f  s o lu t i o n s  u se d  a r e  d e s c r ib e d  b e lo w :

I n  o rd e r  to  t e s t  th e  e f f e c t  o f  PGE2 on i s l e t s ,  th e  p r o s ­

t a g l a n d in  was a d m in is te r e d  u n d e r  two e x p e r im e n ta l  c o n d i t io n s  -  

a  n o n - s t im u la to r y  l e v e l  o f  g lu c o s e  and  a  s t im u la to r y  g lu c o s e  

l e v e l :

PGE2 w i th  Low G lu co se  I n c u b a t io n :

P r e - I n c u b a t io n  Medium: KRB +  30 mg% g lu c o s e  

E x p e r im e n ta l Medium: KRB +  30 mg% g lu c o s e  +  10“  8 M,

10 - 6  M, o r  10"7 M PGE2
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C o n tro l  Medium: KRB +  300 mg% g lu c o s e

KRB +  30 mg% g lu c o s e  

PGE2 w i th  H igh  G lucose  I n c u b a t io n :

P r e - I n c u b a t io n  Medium: KRB +  30 mg% g lu c o s e  

E x p e r im e n ta l  Medium: KRB +  300 mg% g lu c o s e  and 10“ 5 M,

10- 6  M, o r  10- 7  M PGE2 

C o n tro l  Medium: KRB +  300 mg% g lu c o s e

KRB +  30 mg% g lu c o s e  

I n  o r d e r  t h a t  th e  e f f e c t s  o f  PGE2 c o u ld  be  com pared to  th o s e  

o f  U51095 ( In te ro x a p h e n y le n e -P G E i) , th e  l a t t e r  compound was 

a d m in is te r e d  u n d e r  s i m i l a r  c o n d i t io n s :

U51095 w ith  Low G lucose  I n c u b a t io n :

P r e - I n c u b a t io n  Medium: KRB +  30 mg% g lu c o s e

E x p e r im e n ta l  Medium: KRB +  30 mg% g lu c o s e  +  10- 8  M,

10~ 7 M, o r  10 - 8  M U51095 

C o n tro l  Medium: KRB +  300 mg% g lu c o s e

KRB +  30 mg% g lu c o s e  

U51095 w ith  H igh G lucose  I n c u b a t io n :

P r e - I n c u b a t io n  Medium: KRB +  30 mg% g lu c o s e

E x p e r im e n ta l  Medium: KRB +  300 mg% g lu c o s e  +  10- 8  M,

10~ 7 M, o r  10- 8  M U51095 

C o n tro l  Medium: KRB + 300 mg% g lu c o s e

KRB + 30 mg% g lu c o s e
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An i n h i b i t o r  o f  p r o s t a g la n d in  s y n t h e s i s ,  a s p i r i n ,  was t e s t e d  

to  exam ine w h e th e r  i t  w ould a f f e c t  th e  i n s u l i n  r e l e a s e :

A s p i r in  w i th  Low o r  H igh G lucose  I n c u b a t io n :

P r e - I n c u b a t io n  Medium: KRB +  30 mg% g lu c o s e

R in s e  Medium: KRB +  30 mg% g lu c o s e

E x p e r im e n ta l  Medium: KRB +  150 mg% g lu c o s e  +  100 uM

a s p i r i n

KRB +  300 mg% g lu c o s e  +  100 uM 

a s p i r i n

C o n tro l  Medium: KRB +  30 mg% g lu c o s e  i n  b o th

p r e - in c u b a t io n  and  e x p e r im e n ta l  

p e r io d s

KRB +  30 mg% g lu c o s e  i n  p r e ­

in c u b a t io n  p e r i o d ;  KRB +

300 mg% g lu c o s e  i n  e x p e r im e n ta l  

p e r io d

KRB +  30 mg% g lu c o s e  +  100 uM

a s p i r i n  in  p r e - i n c u b a t io n  p e r io d ;  

KRB +  300 mg% g lu c o s e  i n  e x p e r i ­

m e n ta l  p e r io d

P r e p a r a t i o n  o f  C u l tu re  H ardw are

T e s t  tu b e s  (13 x  100 mm D is p o -C u ltu re ,  K im ble) w ere  soaked  

f o r  10 m in u te s  i n  1% s i l i c o n e - w a te r  s o l u t i o n  ( S i l i c l a d ,  C lay-A dam s)
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and a i r  d r i e d .  One dram  g l a s s  v i a l s  ( O p t ic l e a r ,  K im ble) w ere  b o i le d  

i n  d i s t i l l e d  w a te r  f o r  30 m in u te s ,  r i n s e d  in  a l c o h o l ,  r i n s e d  w ith  

a c e to n e ,  and a i r  d r i e d .

G la s s  lo o p  h o ld e r s  w ere  p re p a re d  from  P a s te u r  P i p e t t e s  

(5 3 / 4 " ,  D is p o - C a p i l la r y ,  S c i e n t i f i c  P ro d u c ts )  b ro k e n  o f f  two in c h e s  

from  th e  t i p .  The s m a l le r  end was f i l l e d  w i th  p a r a f f i n  wax. The 

lo o p s  w ere  form ed from  g l a s s  ro d s  (1 mm d ia m e te r ,  C o rn in g ) by- 

h e a t in g  and  s t r e t c h i n g  u n t i l  a  n e e d l e - t h i n  (25 gauge) d ia m e te r  was 

a c h ie v e d .  T hese  t h i n  ro d s  w ere  h e ld  w i th  h e m o s ta ts  and  s o f te n e d  i n  

a  f lam e  w h i le  u s in g  a  n e e d le  to  p u sh  th e  end i n t o  a  lo o p .  The lo o p  

was im m e d ia te ly  rem oved from  th e  f la m e  and th e  ro d  was b ro k e n  o f f  two 

in c h e s  from  t h e  lo o p e d  e n d . The lo o p s  w ere  a t t a c h e d  to  t h e i r  h o ld e r s  

by  w arm ing th e  p a r a f f i n - f i l l e d  ends o f  th e  p i p e t t e s  and  p u s h in g  th e  

s t r a i g h t  end  o f  th e  lo o p  i n t o  th e  p i p e t t e  b e fo r e  c o o l in g .

I s l e t  b a s k e t s  c o n s i s t e d  o f  a  p l a s t i c  tu b e  c o v e re d  w i th  n y lo n  

m esh on one  open  e n d . The m esh was h e ld  i n  p la c e  by a  p l a s t i c  

s l e e v e .  N ylon  mesh u se d  i n  th e  p r e p a r a t i o n  o f  th e  i s l e t  b a s k e t s  

w as f i r s t  b o i l e d  i n  0.5% NaHC03 s o l u t i o n  f o r  t h i r t y  m in u te s ,  

fo llo w e d  by b o i l i n g  i n  d i s t i l l e d  w a te r  f o r  t h i r t y  m in u te s .  I t  was 

th e n  a i r  d r i e d . - ^

The body o f  th e  b a s k e t  was p re p a re d  u s in g  two s i z e s  o f  p l a s t i c  

p i p e t t e r  t i p s :  10-200  u l  (# 9 0 2 5 , D ispo MLA) and 250-1000  u l  (#9026 ,

D ispo  MLA). The p l a s t i c  s le e v e  was c r e a te d  by saw ing  a  f i v e  m i l l i ­

m e te r  p i e c e  from  th e  l a r g e  end o f  th e  250-100 u l  p i p e t t e  t i p .
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The m ain  p a r t  o f  th e  b a s k e t  body was made by  saw in g  th e  s m a l le r  

p i p e t t e  t i p  a p p ro x im a te ly  i n  h a l f  to  l e a v e  a  tu b e  15 mm lo n g . Each 

o f  th e s e  p i e c e s  was trim m ed w i th  a  s c a l p e l  to  rem ove e x tra n e o u s  b i t s  

o f  p l a s t i c .

The n y lo n  m esh was c u t  i n t o  10 mm s q u a re s  and  p la c e d  on  to p  

o f  th e  p l a s t i c  r i n g .  The p l a s t i c  tu b e  was f o rc e d  i n t o  th e  r i n g ,  

p u s h in g  t h e  mesh down to  form  a  c o v e r .  The e x c e s s  m esh on th e  s id e  

o f  th e  b a s k e t  was trim m ed away.
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PROCEDURE

Each e x p e r im e n t was p e rfo rm e d  u s in g  th e  i s l e t s  from  one 

a n im a l,  m ale  o r  fe m a le  (U pjohn s t r a i n )  w i th  w e ig h ts  r a n g in g  from  

120-170  g ram s. A f t e r  k i l l i n g  th e  r a t ,  an  i n c i s i o n  was made th ro u g h  

th e  s k in  and  a b d o m in a l m u sc le  e x te n d in g  from  th e  u r o g e n i t a l  r e g io n  

a n t e r i o r  to  th e  t h o r a c i c  c a v i t y .  The p a n c re a s  was l o c a t e d  on th e  

m e s e n te ry  a lo n g  th e  lo w e r  t h i r d  o f  th e  l a r g e  i n t e s t i n e  and c l ip p e d  

away from  i t  u n t i l  r e a c h in g  th e  s m a ll  i n t e s t i n e  and  th e  p y lo r u s .

A seco n d  l i n e  o f  s e p a r a t i o n  b egan  a t  th e  s p le e n  and  ended  a t  th e  

s to m ach . The p a n c re a s  was f i n a l l y  s e p a r a te d  a t  th e  p y lo ru s  and 

p la c e d  i n  a p p ro x im a te ly  f i v e  m i l l i l i t e r s  o f  HBSS c o n ta in in g  50 mg% 

g lu c o s e .  The l e s s  d e n se  f a t t y  t i s s u e  was e a s i l y  l o c a t e d  and  rem oved.

The p a n c re a s  t i s s u e  was m inced  w i th  d i s s e c t i n g  s c i s s o r s  i n  

5 ml o f  HBSS c o n ta in in g  50 mg% g lu c o s e  and  p o u red  i n t o  a  s i l i ­

c o n iz e d  t e s t  tu b e .  The s u p e r n a ta n t  was a s p i r a t e d  and  th e  m inced  

t i s s u e  r in s e d  a g a in .  T h is  p r o c e s s  was r e p e a te d  2 -3  t im e s  u n t i l  th e  

s u p e r n a ta n t  a p p e a re d  c l e a r .  The f i n a l  s o l u t i o n  c o n s i s t e d  o f  

a p p ro x im a te ly  one  m i l l i l i t e r  HBSS w ith  50 mg% g lu c o s e  and m inced  

p a n c re a s .  To t h i s  was added  20 -25  mg o f  c o l l a g e n a s e  (Type IV , 

B o e h r in g e r , L o t #1027419 and  l a t e r  Type IV , W o rth in g to n , L o t 

#CLS47B177P). The t e s t  tu b e  was s to p p e re d  and h e ld  i n  a  37° C 

w a te r  b a th  w i th  v ig o ro u s  h a n d h e ld  sh a k in g  f o r  a  l e a s t  f i v e  m in u te s  

u n t i l  th e  s o l u t i o n  had  a  m ilk y  a p p e a ra n c e  d e v o id  o f  p ie c e s  o f  t i s s u e .

11
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A p p ro x im a te ly  6 m l o f  HBSS w i th  50 mg % g lu c o s e  was added  to  

th e  d i s p e r s e d  t i s s u e  i n  s o l u t i o n  and th e  m ix tu re  was c e n t r i f u g e d  a t  

500 rpm f o r  10 se co n d s  ( I n t e r n a t i o n a l  C e n t r i f u g e ,  m odel CL, I n t e r ­

n a t i o n a l  E quipm ent Company) • The s u p e r n a ta n t  was p o u red  o f f  and th e  

p e l l e t  re s u s p e n d e d  i n  6 m l HBSS c o n ta in in g  50 mg% g lu c o s e .  The 

c e n t r i f u g a t i o n  was r e p e a te d .  The e n t i r e  p r o c e s s  was r e p e a te d  2 -3  

t im e s  u n t i l  t h e  s u p e r n a ta n t  a p p e a re d  c l e a r .

S ix  m i l l i l i t e r s  o f  HBSS c o n ta in in g  50 mg% g lu c o s e  and 3% 

b o v in e  serum  a lb u m in  ( s t e r i l e  s o l u t i o n ,  S igm a, L o t #16C0238) was 

added  t o  t h e  f i n a l  p e l l e t  o f  p a n c r e a t i c  t i s s u e .  The m ix tu re  was 

c e n t r i f u g e d  a s  above  and th e  s u p e r n a t a n t  f r a c t i o n  rem oved. The 

t i s s u e  w as r i n s e d  a g a in  w i th  th e  a lb u m in  s o l u t i o n ,  c e n t r i f u g e d ,  

and th e  s u p e r n a t a n t  rem oved. F i n a l l y ,  th e  p e l l e t  was re su sp e n d e d  

i n  1 .5  m l o f  t h i s  s o lu t i o n .

I s l e t  i s o l a t i o n  w e l ls  w ere  p r e p a r e d  by p la c in g  one ml o f  

HBSS c o n ta in in g  50 mg% g lu c o s e  and 3% a lb u m in  i n  e a ch  w e ll  o f  

S po t R e a c tio n  P l a t e s  (B la c k , #1 , C o o rs ) .  A p p ro x im a te ly  0 .1  ml 

o f  t h e  i s l e t  s o l u t i o n  was added to  n in e  o f  th e  tw e lv e  p re p a re d  

w e l l s .  T he o t h e r  w e l ls  w ere  u s e d  f o r  c o l l e c t i o n  o f  th e  i s l e t s .

The p l a t e  was p la c e d  u n d e r a  d i s s e c t i o n  sc o p e  a t  16 x  m a g n if ic a ­

t i o n .  A 100 u l  m ic r o p ip p e to r  (M icro  C l in a c ,  L a P in e , and Kimax) 

was u se d  f o r  p lu c k in g  i s l e t s  away from  th e  s u rro u n d in g  t i s s u e .

The i s l e t s  a r e  d i s t i n g u i s h e d  from  t h e  g r a y i s h - w h i te  s c a t t e r e d  

p ie c e s  o f  a c in a r  t i s s u e  a s  o v o id , w h i te  s h a p e s .  U sing  th e
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m ic r o p ip p e to r ,  th e  i s l e t s  w ere  p u l le d  up i n t o  th e  p i p e t t e  and d i s ­

p en sed  in to  one o f  t h e  em pty w e l ls  o f  e a ch  p l a t e .  T h is  p ro c e d u re  

was r e p e a te d  u n t i l  a s  many i s l e t s  a s  p o s s ib l e  w ere  g a th e re d  in to  

one  o r  two c o l l e c t i o n  w e l l s  p e r  p l a t e .

The e x t r a  s o l u t i o n  i n  th e  w e l ls  c o n ta in in g  th e  c o l l e c t e d  

i s l e t s  was rem oved u s in g  a b s o rb e n t  p a p e r .  The o t h e r  w e l l s  w ere  

c le a n e d  and 1 ml o f  f r e s h  HBSS w ith  50 mg% g lu c o s e  and 3% a lb u m in  

w as added  to  e a c h  w e l l .  The p re p a re d  g l a s s  lo o p s  w ere  u se d  to  

p lu c k  th e  i s l e t s  i n d i v i d u a l l y  from  th e  p r e v io u s ly  c o l l e c t e d  g ro u p . 

Each i s l e t  was t r a n s f e r r e d  to  a n o th e r  c le a n  w e l l  c o n ta in in g  th e  

same medium u n t i l  g ro u p s  o f  s e v e n  i s l e t s  w ere  c o m p le te d .

Each g roup  o f  s e v e n  i s l e t s  was p la c e d  i n  a  s e p a r a t e  i s l e t  

b a s k e t  u s in g  th e  100 u l  p i p p e t o r .  The b a s k e ts  w ere  th e n  p la c e d  

i n  th e  one dram  v i a l s  w h ich  c o n ta in e d  th e  a p p r o p r i a t e  in c u b a t io n  

medium. D uring  b o th  t h e  p r e - in c u b a t io n  p e r io d  o f  45 m in u te s  and 

t h e  e x p e r im e n ta l  p e r io d  o f  e i t h e r  4 o r  30 m in u te s ,  t h e  s e t  o f  

v i a l s  was e n c lo s e d  i n  a  37° C w a te r  b a th  s h a k e r  (A m erican  

In s tru m e n t  Company, # 5 -3 9 7 4 ) and  th e  s u rro u n d in g  a i r  was g a s se d  

w i th  95% a ir-5 %  CO2 .

A t th e  end o f  th e  p r e - in c u b a t io n  p e r io d ,  th e  i n d iv i d u a l  

b a s k e t s  w ere rem oved from  th e  v i a l s  and th e  l i q u i d  d r a in e d  by  

g r a v i t y  f lo w  b ack  i n t o  t h e  v i a l s .  Each b a s k e t  was th e n  p la c e d  

i n  th e  e x p e r im e n ta l  v i a l  f o r  t h e  p r e s c r ib e d  t im e . I n  t h e  a s p i r i n  

e x p e r im e n ts ,  th e  b a s k e t s  w ere f i r s t  d ro p p ed  i n to  a  se co n d  p r e ­
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i n c u b a t io n  medium c o n ta in in g  KRB and 30 mg% g lu c o s e  b e fo r e  b e in g  

p la c e d  i n  th e  e x p e r im e n ta l  m edium. I n  some o f  th e  a s p i r i n  e x p e r i ­

m e n ts , t h i s  s t e p  was n o t done i n  o r d e r  to  d e te rm in e  w h e th e r r i n s i n g  

h a s  an  e f f e c t  on i n s u l i n  r e l e a s e .  A f t e r  t h e  e x p e r im e n ta l  p e r io d  

was o v e r ,  t h e  b a s k e t s  w ere rem oved , d r a i n e d ,  and d i s c a r d e d .  The 

medium i n  th e  v i a l  was f r o z e n  and  s t o r e d  a t  -7 0 °  C u n t i l  i n s u l i n  

c o u ld  b e  m e a su re d .

R adioim m unoassay f o r  I n s u l i n

The rad io im m unoassay  f o r  i n s u l i n  was p e rfo rm ed  a c c o rd in g  

to  th e  m ethod d e s c r ib e d  by  Z aharko  and  Beck-*-^ and  d e v e lo p e d  by 

B. Wyse (U pjohn L a b o r a to r i e s ,  K alam azoo, M I). The b u f f e r  was 

p re p a r e d  u s in g  th e  fo llo w in g  r e a g e n t s :  1 3 .2 2  gram s Trizm a-H C l

(S ig m a ); 0 .9 7  gram s T rizm a-B ase  (S ig m a ); and  3 0 .3 3  ml B ovine 

Serum A lbum in (30%, A rm or). The volum e o f  th e  b u f f e r  was a d ju s t e d  

u s in g  s t e r i l i z e d  d i s t i l l e d - d e i o n i z e d  H2 O to  o b ta in  a  f i n a l  volum e 

o f  one l i t e r  a t  pH o f  7 .4 .  The b u f f e r  was u se d  f o r  a l l  s o l u t i o n s ,  

s t a n d a r d s ,  and  d i l u t i o n s  th ro u g h o u t  t h e  a s s a y .

The i n s u l i n  u sed  f o r  th e  s ta n d a r d s  was d i s s o lv e d  i n  d i l u t e  

HC1 (pH 2 .5 - 3 .0 )  a t  a  c o n c e n t r a t io n  o f  1 m g/m l (D r. M. R o o t,

L i l l y  R e s e a rc h  L a b s , I n d ia n a p o l i s ,  IN 4 6 2 0 6 ) . S t a r t i n g  w ith  a  

512 u U /tu b e  c o n c e n t r a t io n ,  th e  s ta n d a r d s  w ere  p re p a re d  by s e r i a l l y  

d i l u t i n g  ( 1 : 2 ) t h i s  tu b e  u n t i l  a  tu b e  w i th  a  c o n c e n t r a t io n  o f  

1 u U /tu b e  w as r e a c h e d . The s ta n d a r d s  w ere  o rg a n iz e d  i n t o  s e t s
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(0 .5  m l/ tu b e )  and  f r o z e n  a t  -2 0 °  C u n t i l  n e e d e d .

The a n t ib o d y  to  i n s u l i n  had b een  p re p a re d  p r e v io u s ly  to

t h i s  s tu d y  by im m uniz ing  g u in e a  p ig s  w ith  b o v in e  i n s u l i n .  The

f i n a l  d i l u t i o n  o f  t h e  serum  (U pjohn a n t i - i n s u l i n  a n t ib o d y  d i l u t e d

1 :8 0 ,0 0 0 )  bound 60-70% o f  th e  4 -5  uU i n s u l i n  a f t e r  two h o u rs

in c u b a t io n  a t  25°C .

1 9 SI  i n s u l i n  was d i l u t e d  w ith  b u f f e r  a f t e r  i t  a r r i v e d  to  

a  c o n c e n t r a t io n  o f  100 uU/m l and f ro z e n  i n  5 m l a l i q u o t s  (N u c le a r  

I n t e r n a t i o n a l  C o r p o r a t io n ,  204 Second , W altham , MA 0 2 5 1 4 ) . The 

i n s u l i n  was thaw ed a s  n e e d ed  and d i l u t e d  to  10 u U /tu b e  f o r  u s e  

i n  th e  a s s a y .

The c e l l u l o s e  s l u r r y  u sed  to  s e p a r a te  th e  unbound f r a c t i o n

o f  i n s u l i n  r e q u i r e d  a  1 :1 0  w e ig h t/v o lu m e  d i l u t i o n  o f  c e l l u l o s e

pow der (B rinkm an , MN300) w i th  b u f f e r .  The s l u r r y  was p r e p a r e d

a t  l e a s t  one h o u r  b e f o r e  i t  was n eed ed  and s t i r r e d  c o n s t a n t l y .

The t o t a l  in c u b a t io n  volum e f o r  t h i s  a s s a y  was 1 .5  m l.

A l l  s ta n d a r d s  and sa m p le s  w ere  c o n ta in e d  i n  a  volum e o f  0 .5  ml and

p e rfo rm e d  i n  d u p l i c a t e .  A lso  in c lu d e d  i n  th e  a s s a y  w ere  tu b e s

125c o n ta in in g  o n ly  b u f f e r  and  I  i n s u l i n  to  s e rv e  a s  t o t a l  c o u n ts

125t u b e s .  O th e r  tu b e s  w i th  I~  i n s u l i n ,  b u f f e r ,  and  s l u r r y  gave

th e  n o n - s p e c i f i c  b in d in g  r e s u l t s .  F i n a l l y ,  t e s t  tu b e s  f o r  th e

125z e ro  d o se  c o n ta in e d  I  i n s u l i n  p lu s  a n tib o d y  p lu s  s l u r r y .

To e a c h  sam p le  (0 .5  m l) tu b e  was added  0 .5  m l o f  a p p ro ­

p r i a t e l y  d i l u t e d  i n s u l i n  a n t ib o d y .  The same vo lum e (0 .5  m l)

125o f  I  c o n ta in in g  4 -5  u U /tu b e  was th e n  a d d e d . The c o n te n t s
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o f  th e  tu b e s  w ere  m ixed  and  in c u b a te d  a t  25° C f o r  two h o u r s .  A t 

th e  end o f  t h e  in c u b a t io n  p e r io d ,  one m l o f  c e l l u l o s e  s l u r r y  was 

added  to  e a c h  tu b e  and  th e  c o n te n t s  c e n t r i f u g e d  f o r  f o u r  m in u te s .  

The s u p e r n a t a n t  w as s e p a r a te d  from  th e  p r e c i p i t a t e  and o n ly  th e  

p r e c i p i t a t e ,  c o n ta in in g  th e  unbound i n s u l i n ,  w as co u n te d  i n  a  

gamma c o u n te r  f o r  one m in u te  (c o u n tin g  a t  l e a s t  1 0 ,0 0 0  c o u n ts ) .

The r e s u l t i n g  v a lu e s  w ere u se d  i n  th e  RODBARD -  RIA com puter 

p rog ram  to  d e te rm in e  th e  S ta n d a rd  C urve f o r  e a c h  a s s a y  and  th e  

am ount o f  i n s u l i n  r e l e a s e d  by  th e  i s l e t s  d u r in g  th e  v a r io u s  

in c u b a t io n  p e r i o d s .

S t a t i s t i c s  on th e  r e s u l t s  w ere p e rfo rm e d  u s in g  th e  B io­

s t a t i s t i c s  D e p a rtm en t S t a t  P a c . The S tu d e n t ’ s  t - t e s t  was p e r ­

form ed f o r  th e  t e s t  o f  s i g n i f i c a n c e  be tw een  th e  p r e - in c u b a t io n  

p e r io d  and  th e  e x p e r im e n ta l  p e r io d  i n s u l i n  r e l e a s e .  One Way 

A n a ly s is  o f  V a r ia n c e  was p e rfo rm e d  f o r  th e  t e s t  o f  s i g n i f i c a n c e  

be tw een  th e  c o n t r o l  g ro u p s  and  th e  t r e a tm e n t  g ro u p s  o f  i n s u l i n  

r e l e a s e .  In  b o th  t e s t s ,  p v a lu e s  o f  l e s s  th a n  .05  in d ic a te d  

s i g n i f i c a n t  d i f f e r e n c e s  be tw een  th e  g ro u p s  t e s t e d .  B a r t l e t t ’ s 

c h i - s q u a r e  t e s t  was u se d  to  m easu re  th e  h o m o g en e ity  o f  v a r i a n c e  

and th e  K r u s k a l- W a l l i s  t e s t  checked  f o r  th e  e q u a l i t y  o f  th e  m eans.
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RESULTS

M inim al i n s u l i n  r e l e a s e  was o b se rv e d  i n  th e  p re s e n c e  o f  

30 mg% g lu c o s e  and  150 mg% g lu c o s e ,  b u t  s t im u la t i o n  o f  i n s u l i n  

r e l e a s e  was se e n  i n  th e  h ig h e r  l e v e l s  o f  g lu c o s e  a d m in i s t r a t io n  

(F ig u re  1 , T a b le  I ) .  M aximal l e v e l s  o f  i n s u l i n  re s p o n s e  o c c u r re d  

a t  600 mg% g lu c o s e ,  s in c e  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  b e tw een  

th e  re s p o n s e  a t  600 mg% g lu c o s e  and  1000  mg% g lu c o s e .

P r o s ta g la n d in  E2 (PGE2 ) had  no e f f e c t  on b a s a l  i n s u l i n  

r e l e a s e  i n  t h e  p r e s e n c e  o f  30 mg% g lu c o s e  (F ig u re  2 ) .  T h ere  was 

a l s o  no s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  i n s u l i n  r e s p o n s e s  w i th  

v a r io u s  c o n c e n t r a t io n s  o f  PGE2 i n  th e  e x p e r im e n ta l  medium and th e  

low  g lu c o s e  c o n t r o l  l e v e l s  o f  i n s u l i n  (T a b le  I I ) .  H ow ever, when 

i s l e t s  w ere ex p o sed  to  PGE2 and  a  s t im u la to r y  l e v e l  o f  g lu c o s e  

(300 mg%), a  s i g n i f i c a n t  d e c re a s e  was o b se rv e d  i n  i n s u l i n  r e l e a s e  

from  t r e a t e d  i s l e t s  com pared to  c o n t r o l  i s l e t s  (T a b le  I I ) . T here  

was no r e a l  d o se  r e s p o n s e  to  PGE2 a t  th e  v a r io u s  c o n c e n t r a t io n s  

(10" 5 M, 10“ 6 M, o r  10 - 7  M) ; th e  i n h i b i t i o n  o f  i n s u l i n  re s p o n s e  

was m axim al a t  10“ ^ M PGE2 b u t  n o t  s i g n i f i c a n t l y  d i f f e r e n t  from  

th e  o th e r s  (F ig u re  3 ) .

A s tu d y  u n d e r ta k e n  to  d e te rm in e  i f  PGE2 e x e r t s  i t s  e f f e c t  on 

th e  p r im a ry  p e a k  o f  b i p h a s i c  i n s u l i n  r e l e a s e  r e v e a le d  t h a t  t h e r e  was 

no i n h i b i t i o n  o f  i n s u l i n  r e l e a s e  w i th in  th e  f i r s t  few  m in u te s  

(F ig u re  4 ) .  The am ount o f  i n s u l i n  r e l e a s e  i n  th e  f i r s t  fo u r

17
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m in u te s  h a s  b een  c o n v e r te d  i n  t h e  t a b l e  and  g rap h  to  m ic r o u n i t s  o f  

i n s u l i n  r e l e a s e d  p e r  t e n  m in u te s  f o r  com parison  w i th  t h e  o t h e r  

r e s u l t s  (T a b le  I I I ) . T h e re  w as no d o se  re s p o n s e  among th e  th r e e  

c o n c e n t r a t io n s  o f  PGE2 and  th e  am ount o f  i n s u l i n  r e l e a s e d .

U51095 d id  n o t  a f f e c t  th e  l e v e l s  o f  i n s u l i n  r e l e a s e d  i n  th e  

p re s e n c e  o f  30 mg% g lu c o s e  (F ig u re  5 ) .  The b a s a l  l e v e l s  o f  i n s u l i n  

rem a in ed  e s s e n t i a l l y  unchanged  i n  th e  e x p e r im e n ta l  medium c o n ta in in g  

any  o f  th e  th r e e  U51095 c o n c e n t r a t io n s  (10- ^ M, 10“ ^ M, o r  10“ ^ M) 

i n  co m p ariso n  w i th  th e  low  g lu c o s e  c o n t r o l  l e v e l s  (T a b le  I V ) . In  

a  s im i l a r  m anner a s  PGE2 , t h e  U51095 compound d id  i n h i b i t  g lu c o s e -  

s t im u la te d  (300 mg%) i n s u l i n  r e l e a s e  from  i s l e t s  (F ig u re  6 ) .

A g a in , t h e r e  was no d o se  r e s p o n s e  o b se rv e d  among th e  v a r io u s  U51095 

c o n c e n t r a t io n s  (T a b le  IV ) . F i n a l l y ,  t h e r e  was no s i g n i f i c a n t  

d i f f e r e n c e  be tw een  th e  r e s p o n s e  o f  PGE2~ t r e a te d  i s l e t s  and  U51095- 

t r e a t e d  i s l e t s  a t  any  d o se  o f  e i t h e r  compound.

When a d m in is te re d  in  b o th  th e  p r e - in c u b a t io n  and e x p e r im e n ta l  

p e r i o d s ,  a s p i r i n  (100 uM) e x e r t e d  a  s i g n i f i c a n t  e f f e c t  on i n s u l i n  

r e l e a s e  i n  th e  p re s e n c e  o f  300 mg% g lu c o s e  (F ig u re  7 ) .  I t  had  no 

e f f e c t  on i n s u l i n  r e l e a s e  w i th  150 mg% g lu c o se  o v e r  b a s a l  l e v e l s  o f  

low  g lu c o s e  c o n t r o l  r e s p o n s e .  The amount o f  i n s u l i n  r e l e a s e d  when 

i s l e t s  w ere ex posed  to  a s p i r i n  i n  th e  p r e - in c u b a t io n  p e r io d  Dut 

r i n s e d  b e f o r e  b e in g  s t im u la te d  w i th  g lu c o s e  (300 mg%) was n o t  

s i g n i f i c a n t l y  d i f f e r e n t  fro m  h ig h  g lu c o s e  c o n t r o l  l e v e l s  w i th  no 

a s p i r i n  e x p o su re  (T a b le  V ) . A l l  i s l e t s  i n  t h i s  s e t  o f  e x p e r im e n ts
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w ere  r i n s e d  b e f o r e  b e in g  p la c e d  i n  t h e  e x p e r im e n ta l  medium.

I s l e t s  exposed  to  a s p i r i n  i n  th e  p r e - i n c u b a t io n  p e r io d  b u t  

n o t  r i n s e d  b e f o r e  th e  e x p e r im e n ta l  p e r i o d ,  d u r in g  w h ich  th e y  w ere 

e x p o sed  to  300 mg% g lu c o s e  a lo n e ,  showed a  s i g n i f i c a n t  i n h i b i t i o n  

o f  i n s u l i n  r e l e a s e  (T a b le  V ) . A s p i r in  a l s o  i n h i b i t e d  th e  re s p o n s e  

o f  i s l e t s  to  300 mg% g lu c o s e  w i th  medium c o n ta in in g  a s p i r i n  

(100 uM) i n  b o th  tim e  p e r io d s ,  w i th o u t  r i n s i n g  th e  i s l e t s  i n -  

b e tw e e n . H ow ever, a s p i r i n  had  no e f f e c t  on t h e  am ount o f  i n s u l i n  

r e l e a s e d  a t  150 mg% g lu c o s e  com pared to  th e  low  g lu c o s e  c o n t r o l  

l e v e l s  ( F ig u r e  8 ) .

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



EXPLANATION OF TABLES AND GRAPHS

Each b a r  g ra p h  r e p r e s e n t s  th e  a c t u a l  m ic r o u n i t s  o f  i n s u l i n  

r e l e a s e d  f o r  t e n  m in u te s  p e r  s e v e n  i s l e t s .  The e x p e r im e n ta l  medium 

i n s u l i n  re s p o n s e  l e v e l s  a r e  com pared  w i th  t h e i r  own p r e - in c u b a t io n  

medium l e v e l s  o f  i n s u l i n .  E ach  n  v a lu e  r e p r e s e n t s  th e  num ber o f  

g ro u p s  o f  s e v e n  i s l e t s  e a c h .

The t a b l e s  show o n ly  t h e  d i f f e r e n c e  be tw een  t h e  e x p e r im e n ta l  

i n s u l i n  r e s p o n s e  and  th e  b a s a l  i n s u l i n  re s p o n s e  from  th e  p r e ­

in c u b a t io n  p e r io d .  T h is  m ethod  a c c o u n ts  f o r  d i f f e r e n c e s  among 

in d iv i d u a l  i s l e t s  and  e x p e r im e n ta l  p r e p a r a t i o n s .

E very  e x p e r im e n t had  i t s  own low  and  h ig h  g lu c o s e  c o n t r o l s .  

M ost o f  th e  e x p e r im e n ta l  r e s u l t s  a r e  com pared to  t h e  i n s u l i n  

re s p o n s e  o f  h ig h  g lu c o s e  c o n t r o l  l e v e l s  (300 mg%). Low g lu c o s e  

c o n t r o l  v a lu e s  (30 mg%) a r e  g iv e n  to  a s s u r e  t h a t  t h e r e  was a  

th r e s h o ld  l e v e l  o f  g lu c o s e  r e q u i r e d  f o r  s t i m u la t i o n  o f  i n s u l i n  

r e l e a s e  i n  e a c h  e x p e r im e n t.

20
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Figure 1 : E ffe c t  o f Various Glucose Concentrations on Tngnl -i-nRgl o^s e ,

30 mg% G lucose  
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TABLE I .  E f f e c t  o f  V a r io u s  C o n c e n t r a t io n s  o f  G lu c o s e 1 on 
I n s u l i n  R e le a s e  i n  th e  P r e s e n c e  o f  G lu c o se  f o r  T h i r ty  M in u te s

" i A [G lu c o se ]  
E x p e r im e n ta l  
Medium (mg%)

nB B [G lu c o se ]  
E x p e r im e n ta l  
Medium (mg%)

A3 I n s u l i n  
R esponse  

(yU /10 m in)

B3 I n s u l i n  
R esponse  

(pU /10 m in)

P4

24 150 11 30 - 5 .2 2  ± 1 .2 3 - 4 .7 4  ± 2 .5 0 .080

30 300 24 150 4 1 .2 0  ± 3 .7 0 - 5 .2 2  + 1 .2 3 .0 0 0

33 600 30 300 6 4 .3 0  ± 4 .4 1 4 1 .2 0  + 3 .7 0 .0 0 0

27 1000 33 600 7 3 .5 0  ± 4 .5 6 6 4 .3 0  ± 4 .4 1 .090

^ 0  mg%, 150 mg%, 300 mg%, 600 mg% o r  1000 mg% g lu c o s e  

2The num ber o f  g ro u p s  o f  s e v e n  i s l e t s  e a c h .

3Each v a lu e  r e p r e s e n t s  t h e  mean o f :  ( i n s u l i n  r e s p o n s e  i n  e x p e r im e n ta l  medium) -  ( i n s u l i n
r e s p o n s e  in  p r e in c u b a t io n  m edium ). (+ S .E .M .)

^C om parison  o f  A w ith  B.

K)
N3
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Figure 4: Effect of PGE^ on Early Release of Insulin by Glucose Stimulation.
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TABLE I I .  E f f e c t  o f  P r o s ta g l a n d in  E2 (PGE2 > on I n s u l i n  R e le a s e  
i n  t h e  P r e s e n c e  o f  G lu c o se  (30 mg% o r  300 mg%) f o r  30 M in u te s

n 1 [G lu c o se ]  (mg%) 
E x p e r im e n ta l  

Medium

E x p e r im e n ta l
Medium

H igh G lu c o se 2 C o n tro l  
I n s u l i n  R esponse  

(yU /10  m in)

E x p e r im e n ta l2 
I n s u l i n  R esponse  

(yU /10 m in)

p3

(n=24)

20 300 10“ 7 M PGE2 6 6 .2 0  ± 5 .2 3 4 0 .0 0  ± 6 .3 4 .0 0 0

28 300 10“ 6 M PGE2 6 6 .2 0  ± 5 .2 3 2 5 .5 0  ± 2 .6 4 .0 0 0

20 300 10“ 5 M PGE2 6 6 .2 0  ± 5 .2 3 3 1 .2 0  ± 3 .9 2 .0 0 0

6 30 — 6 6 .2 0  ± 5 .2 3 .65  ± 1 .8 3 .0 0 0

(n=1 0 )

22 30 10“ 7 M PGE2 4 3 .4 0  ± 5 .6 1 - 0 .1 1  ± 1 .4 7 .0 0 0

22 30 10~ 6 M PGE2 4 3 .4 0  ± 5 .6 1 - 2 .0 0  ± 0 .8 2 .0 0 0

23 30 10“ 5 M PGE2 4 3 .4 0  ± 5 .6 1 - 0 .7 7  ± 1 .5 0 .0 0 0

15 30 — 4 3 .4 0  ± 5 .6 1 - 2 .2 0  ± 1 .4 0 .0 0 0

1The num ber o f  g ro u p s  o f  s e v e n  i s l e t s  e a c h .

2Each v a lu e  r e p r e s e n t s  t h e  mean o f :  ( i n s u l i n  r e s p o n s e  in  e x p e r im e n ta l  o r  c o n t r o l  medium) -
( i n s u l i n  r e s p o n s e  i n  p r e in c u b a t io n  m edium ). (+ S .E .M .)

C o m p a r is o n  o f  h ig h  g lu c o s e  i n s u l i n  r e s p o n s e  (300 mg%) w i th  e x p e r im e n ta l  medium r e s p o n s e .
to■p*
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F ig u r e  2 : E f f e c t  o f  PGE^ on Low G lu c o se  S t im u la t io n  o f  I n s u l i n  R e le a s e .
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Figure 3: Effect of PGE„ on High Glucose Stimulated Insulin Release.
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TABLE I I I .  E f f e c t  o f  P r o s ta g l a n d in  E2 (PGE2 ) on I n s u l i n  
R e le a s e  i n  t h e  P r e s e n c e  o f  G lu c o se  (300 mg%) f o r  F our M in u te s

n 1 E x p e r im e n ta l
Medium

H igh G lu c o se 2 C o n tro l  
I n s u l i n  R esp o n se  

(pU /10 m in) (n=26)

E x p e r im e n ta l2 
I n s u l i n  R esponse  

(pU /10 m in)

P 3

18 10“ 7 M PGE2 6 9 .7 0  ± 7 .1 5 5 5 .5 0  ± 8 .9 1 .687

18 10“ 6 M PGE2 6 9 .7 0  ± 7 .1 5 6 0 .6 0  ± 7 .0 7 .387

20 10“ 5 M PGE2 6 9 .7 0  ± 7 .1 5 7 3 .8 0  ± 7 .0 9 .687

11 30 mg% g lu c o s e 6 9 .7 0  ± 7 .1 5 1 4 .9 7  ± 1 .8 7 .0 0 0

1The num ber o f  g ro u p s  o f  se v e n  i s l e t s  e a c h .

2Each v a lu e  r e p r e s e n t s  t h e  mean o f :  ( i n s u l i n  r e s p o n s e  i n  e x p e r im e n ta l  medium o r  c o n t r o l
medium) -  ( i n s u l i n  r e s p o n s e  i n  p r e in c u b a t io n  m edium ). (+ S ,E ,M ,)

C o m p a r is o n  o f  h ig h  g lu c o s e  c o n t r o l  i n s u l i n  r e s p o n s e  (300 mg%) w i th  e x p e r im e n ta l  medium
re s p o n s e .

ro
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Figure 5: Effect of U51095 &0P-PGE-) on Low Glucose Stimulated Insulin

Release.
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-F ig u re  6 : E f f e c t  o f  U51095 (XOP-PGE^) on H igh  G lu c o se  S t im u la te d  I n s u l i n
R e le a s e .
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TABLE IV . E f f e c t  o f  In te ro x a p h e n y le n e -P G E ^  (U -5 1 ,0 9 5 ) on 
I n s u l i n  i n  th e  P r e s e n c e  o f  G lu c o se  (30 mg% o r  300 mg%) f o r  T h i r ty  M in u tes

n 1 [G lu c o se ]  (mg%) 
E x p e r im e n ta l  

Medium

E x p e r im e n ta l
Medium

n
H igh G lu c o se  C o n tro l  

I n s u l i n  R esponse  
(pU /10 m in)

A
E x p e r im e n ta l  

I n s u l i n  R esponse  
(uU /10 m in)

P 3

(n= 2 0 )

22 300 10“ 8 M U -51 ,095 5 3 .1 0  ± 6 .6 0 3 0 .4 5  ± 3 .4 9 .007

28 300 10- 7  M U -5 1 ,0 9 5 5 3 .1 0  ± 6 .6 0 3 2 .3 2  ± 3 .7 3 .0 0 2

26 300 10- 6  M U -5 1 ,0 9 5 5 3 .1 0  ± 6 .6 0 3 0 .2 3  ± 2 .8 9 .024

11 30 — 5 3 .1 0  ± 6 .6 0 2 .0 5  ± 1 .7 6 .0 0 0

} (n=23)

24 30 10" 8 M U -5 1 ,0 9 5 6 1 .6 0  ± 8 .3 7 1 .9 1  ± 1 .6 2 .0 0 0

22 30 10- 7  M U -5 1 ,0 9 5 6 1 .6 0  ± 8 .3 7 3 .1 5  ± 1 .0 6 .0 0 0

24 30 10~ 6 M U -5 1 ,0 9 5 6 1 .6 0  ± 8 .3 7 0 .5 3  ± 1 .2 4 .0 0 0

10 30 — 6 1 .6 0  ± 8 .3 7 1 .9 8  ± 3 .3 0 .0 0 0

JThe num ber o f  g ro u p s  o f  s e v e n  i s l e t s  e a c h .

2Each v a lu e  r e p r e s e n t s  t h e  mean o f :  ( i n s u l i n  r e s p o n s e  in  e x p e r im e n ta l  o r  c o n t r o l  medium) -
( i n s u l i n  r e s p o n s e  i n  p r e in c u b a t io n  m edium ). (+ S .E .M .)

C o m p a ris o n  o f  h ig h  g lu c o s e  c o n t r o l  i n s u l i n  r e s p o n s e  (300 mg%) w i th  e x p e r im e n ta l  medium
r e s p o n s e .

too
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F ig u r e  7 : E f f e c t  o f  A s p i r in  on  G lu c o se  S t im u la te d  I n s u l i n  R e le a s e

I s l e t s  R in se d  i n  KRB C o n ta in in g  30 mg% G lu co se  O nly A f te r  
E x p o su re  to  A s p i r i n  i n  P r e in c u b a t io n  P e r io d .

30 mg% G lu co se  
in  P r e in c u b a t io n  
Medium80_

75- 30 mg% G lu c o se  +  
100 yM A s p i r in  
i n  P r e in c u b a t io n  
Medium

70-

65-
Exp e r im e n ta l  
Medium60.

55.
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35-

30-

25

20 -

15
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,=17 =22 =16 l=34

30 mg% 
G lucose

300 mg% 
G lu c o se

300 mg% 
G lu c o se

150 mg% 
G lu co se

300 mg% 
G lu c o se

+  +
100 yM 100 r-M
A s p i r in  A s p i r in
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F ig u re  8 : E f f e c t  o f  A s p i r in  on G lu c o s e -S tim u la te d  I n s u l i n  R e le a s e
W ith o u t R in s in g .

30 mg% G lu c o se  
i n  P r e in c u b a t io n  
Medium65-

60 . 30 G lu c o se  +  
100 pM A s p i r in  
i n  P r e in c u b a t io n  
Medium

5 5 .

50 .
E x p e r im e n ta l
Medium

40-
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25-

2 0 -
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10 -

30 mg% 
G lucose

300 mg% 
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300 mg% 
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150 mg% 
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300 mg% 
G lucose

+
100 yM 
A s p i r in

+
100 yM 
A s p ir in
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TABLE V. E f f e c t  o f  100 yM A s p i r in  on  I n s u l i n  R e le a s e  in  t h e  P re s e n c e  o f  G lu c o se  
(150 mg% o r  300 mg%) f o r  T h i r t y  M in u te s  W ith 1 and  W ith o u t2 R in s in g

n 3 P r e in c u b a t io n  
Medium ( in  a d d i t i o n  
to  30 mg% g lu c o s e )

[G lucose](m g% ) 
E x p e r im e n ta l  

Medium

E x p e r im e n ta l
Medium

H igh G lu c o se 4 
C o n tro l  I n s u l i n  

R esponse  
(yU /10 m in)

E x p e r im e n ta l4 
I n s u l i n  
R esponse  

(yU /10 m in)

P 5

RINSED ISLETS (n=17)

25 100 yM A s p i r in 300 — 5 8 .4 0  ± 5 .8 1 6 3 .2 0  ± 4 .0 1 .394

16 100 yM A s p i r in 150 100 yM A s p i r in 5 8 .4 0  ± 5 .8 1 2 .2 6  ± 1 .8 9 .0 0 0

34 100 yM A s p i r in 300 100 yM A s p i r in 5 8 .4 0  ± 5 .8 1 4 0 .4 0  + 2 .6 7 .0 0 1

3 — 30 — 5 8 .4 0  ± 5 .8 1 0 .3 7  ± 0 .1 9 .0 0 0

UNRINSED ISLETS (n=1 0 )
14 100 yM A s p i r in 300 — 3 7 .9 0  ± 3 .7 8 1 8 .4 0  + 2 .4 7 .0 0 0

26 100 yM A s p i r in 150 100 yM A s p i r in 3 7 .9 0  ± 3 .7 8 - 3 .0 6  ± 0 .9 5 .0 0 0

24 100 yM A s p i r in 300 100 yM A s p i r in 3 7 .9 0  + 3 .7 8 1 8 .2 0  ± 3 .2 3 .0 0 0

7 — 30 — 3 7 .9 0  ± 3 .7 8 - 1 .2 3  ± 2 .3 3 .0 0 0

1The i s l e t s  w ere  r i n s e d  in  K r e b s -R in g e r -B u f f e r  c o n ta i n in g  30 mg% g lu c o s e  a f t e r  e x p o s u re  to  a s p i r i n  
i n  p r e in c u b a t io n  p e r io d  and  b e f o r e  t h e  e x p e r im e n ta l  p e r i o d .

2The i s l e t s  w ere  n o t  r i n s e d  b e f o r e  t h e  e x p e r im e n ta l  p e r io d .
3The num ber o f  g ro u p s  o f  s e v e n  i s l e t s  e a c h .
4Each v a lu e  r e p r e s e n t s  th e  mean o f :  ( i n s u l i n  r e s p o n s e  i n  e x p e r im e n ta l  o r  c o n t r o l  medium) -

( i n s u l i n  r e s p o n s e  i n  p r e in c u b a t io n  m edium ). (+ S .E .M .)
C o m p a r is o n  o f  h ig h  g lu c o s e  c o n t r o l  i n s u l i n  r e s p o n s e  (300 mg%) w i th  e x p e r im e n ta l  medium 

i n s u l i n  r e s p o n s e .

LOU>



DISCUSSION

Each e x p e r im e n ta l  s e t  m easu red  low  and  h ig h  g lu c o s e  c o n t r o l  

l e v e l s  o f  i n s u l i n  r e l e a s e .  W hile  a l l  t h e  i s l e t s  ex p o sed  to  30 mg% 

g lu c o s e  in  b o th  t im e  p e r io d s  re sp o n d e d  s i m i l a r l y ,  t h e r e  was con­

s i d e r a b l e  v a r i a n c e  among t h e  c o n t r o l  v a lu e s  f o r  t h e  g lu c o s e - s t im u la ­

t e d  i n s u l i n  r e s p o n s e  u s in g  K re b s -R in g e r  B u f f e r  c o n ta in in g  o n ly  300 

mg% g lu c o s e .  T h ere  a r e  s e v e r a l  r e a s o n s  why th e s e  v a lu e s  may h a v e  

d i f f e r e d .  The c o l l a g e n a s e  u se d  f o r  d i g e s t io n  o f  t h e  p a n c r e a t i c  

t i s s u e  v a r i e d  i n  e n z y m a tic  e f f i c i e n c y .  The t im e  r e q u i r e d  f o r  good 

d i g e s t i o n  ra n g e d  from  f i v e  m in u te s  to  o v e r  t e n  m in u te s .  T h is  p ro ­

lo n g e d  e x p o su re  c o u ld  h a v e  a f f e c t e d  th e  c e l l  m em branes o f  t h e  i s l e t  

s t r u c t u r e  i t s e l f  to  p ro d u c e  th e  v a r i a t i o n s  i n  r e s p o n s e .  A ls o ,  

t h e r e  c o u ld  b e  d i f f e r e n c e s  among i n d iv id u a l  r a t s  d e p e n d in g  on t h e i r  

ag e  and  d i e t  w h ich  may i n d i r e c t l y  a f f e c t  th e  r e s p o n s e  o f  i s l e t s  to  

g lu c o s e  s t i m u l a t i o n .  F i n a l l y ,  s l i g h t  v a r i a t i o n  i n  e x p e r im e n ta l  

te c h n iq u e  may h a v e  c o n t r i b u te d  to  th e  o v e r a l l  d i f f e r e n c e s  i n  v a lu e s .  

In  o r d e r  to  a c c o u n t f o r  t h i s  v a r i a t i o n ,  t h e  d i f f e r e n c e  b e tw e en  

i n s u l i n  r e l e a s e d  d u r in g  t h e  p r e - in c u b a t io n  p e r io d  and e x p e r im e n ta l  

p e r io d  was m easu red  f o r  e a ch  g ro u p  o f  i s l e t s .  T hen, w i t h i n  e a ch  

s e t  o f  e x p e r im e n ts , t h e  d i f f e r e n c e  be tw een  th e s e  t im e  p e r io d s  o f  th e  

h ig h  g lu c o s e  c o n t r o l  i s l e t s  was com pared to  th e  ch an g e  i n  i n s u l i n  

r e l e a s e  d u r in g  th e  same t im e  p e r io d s  o f  t h e  v a r io u s  t r e a tm e n t  g ro u p s . 

In  t h i s  w ay, t h e  r e l a t i v e  v a r i a t i o n  from one g roup  to  t h e  n e x t  was 

m in im iz ed .

34
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In  an  e f f o r t  t o  c l a r i f y  t h e  r o l e  o f  PGE^ i n  i n s u l i n  s e c r e t i o n ,  

i s o l a t e d  r a t  i s l e t s  w ere  ex p o sed  to  t h e  p r o s t a g la n d i n  f o r  a  s e t  

p e r io d  o f  t im e  i n  t h e  p r e s e n c e  o r  a b s e n c e  o f  g lu c o s e  s t i m u l a t i o n .

The i n s u l i n  r e l e a s e d  was th e n  m easu red  by  ra d io im m u n o assa y . In  

a d d i t i o n ,  t h e  e f f e c t  o f  a s p i r i n ,  a  p r o s t a g la n d i n  s y n th e t a s e  i n ­

h i b i t o r ,  on  i n s u l i n  s e c r e t i o n  w as a l s o  exam ined  i n  a  s i m i l a r  m anner. 

C o r r e l a t i o n  o f  t h i s  d a ta  w i th  o t h e r  e x p e r im e n ts  s h o u ld  h e lp  d e te rm in e  

w h e th e r  p r o s ta g la n d in s  and  a s p i r i n  i n f l u e n c e  i n s u l i n  r e l e a s e .

V a ry in g  t h e  g lu c o s e  c o n c e n t r a t io n s  i n  m ed ia  c o n ta in in g  i s o l a ­

t e d  i s l e t s  r e s u l t e d  i n  s i g n i f i c a n t  i n c r e a s e s  i n  i n s u l i n  r e l e a s e  in  

r e s p o n s e  to  i n c r e a s i n g  l e v e l s  o f  g lu c o s e .  W hile  no e x t r a  i n s u l i n  

was r e l e a s e d  above  b a s a l  l e v e l s  when i s l e t s  w e re  in c u b a te d  w ith  30 

mg% o r  150 mg% g lu c o s e  i n  K r e b s -R in g e r -B u f f e r  (KRB), t h e r e  was s t r o n g  

s t i m u la t i o n  o f  i n s u l i n  s e c r e t i o n  a t  t h e  h ig h e r  d o s e s  o f  300 mg%, 600 

mg%, and 1000 mg% g lu c o s e .  S in c e  1000 mg% g lu c o s e  i s  0 .0 5 6  M, t h i s  

i s  p ro b a b ly  a  p h a rm a c o lo g ic a l  d o s e  c a u s in g  h y p e ro s m o tic  damage to  

t h e  i s l e t s .  B ut t h e  r e s u l t s  u s in g  300 mg% and 600 mg% g lu c o s e  in  

KRB i n d i c a t e  t h a t  300 mg% g lu c o s e  i s  n o t  t h e  m axim al l e v e l  o f  

s t i m u la t i o n  fo u n d  i n  some in  v i t r o  e x p e r im e n ta l  w ork  su c h  a s  t e s t s  

w i th  C h in ese  h a m s te r  i s l e t s  ( K u p ie c k i ,  P . ,  p e r s o n a l  c o m m u n ic a tio n ) . 

T h e r e f o r e ,  i f  e i t h e r  o f  t h e  p r o s t a g la n d i n s  o r  t h e  a s p i r i n  h ad  en ­

h a n c ed  i n s u l i n  r e l e a s e ,  i t  w ou ld  h a v e  b e e n  d e t e c t a b l e  s in c e  a  maximum 

s t im u la to r y  c o n c e n t r a t io n  o f  g lu c o s e  h a d  n o t  b e e n  re a c h e d  u s in g  300 

mg% g lu c o s e  i n  t h e  h ig h  g lu c o s e  e x p e r im e n ta l  m edium. S in c e  t h e r e  

was no s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  600 mg% and 1000  mg% g lu c o s e  

s t i m u la t i o n  o f  i n s u l i n  r e l e a s e ,  i t  i s  assum ed t h a t  t h e  maximum l e v e l
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o f  g lu c o s e  s t i m u la t i o n  o c c u rs  a t  600 mg% g lu c o s e  i n  t h e  medium.

S in c e  i t  w as e s t a b l i s h e d  t h a t  a  subm axim al y e t  s t im u la to r y  

l e v e l  o f  g lu c o s e  to  p ro d u c e  s i g n i f i c a n t  i n s u l i n  r e l e a s e  was KRB- 

c o n ta in in g  300 mg% g lu c o s e ,  t h e  e f f e c t  o f  t h e  p r o s t a g la n d in s  on i n ­

h i b i t i o n  o f  p o t e n t i a t i o n  o f  i n s u l i n  r e l e a s e  c o u ld  b e  t e s t e d .  The

e f f e c t  t h a t  h a d  on r a t  i s l e t  i n s u l i n  r e l e a s e  d u r in g  a  t h i r t y

3 4 5m in u te  e x p o s u re  was i n  a g re e m e n t w i th  S acca  , R o b e r tso n  , and B u rr

who a l s o  showed d e c re a s e d  i n s u l i n  r e s p o n s e  when PGE^ was added to

19th e  in c u b a t io n  medium c o n ta in in g  h ig h  g lu c o s e  (300 mg%). K o n tu rek  

and  c o -w o rk e rs  h a d  s i m i l a r  r e s u l t s  i n  t h e  t e s t s  th e y  p e rfo rm ed  on 

human v o l u n te e r s .  W hile  t h e r e  w as no change  i n  b a s a l  i n s u l i n  r e ­

l e a s e  a f t e r  a d m i n i s t r a t i o n  o f  PGE2 , t h e r e  was a  d e c re a s e d  re s p o n s e  

to  g lu c o s e  s t i m u l a t i o n .  T h e i r  g ro u p  b e l i e v e d  t h a t  t h e  p r o s ta g la n d in  

e x e r t s  a  d i r e c t  e f f e c t  on t h e  i s l e t  b e t a  c e l l s  and  t h a t  i t  i s  n o t  

m e re ly  an  i n t e r f e r e n c e  w i th  a b s o r p t io n  o f  g lu c o s e  i n  t h e  g u t .  How­

e v e r ,  s in c e  K o n tu r e k 's  s tu d y  w as p e rfo rm e d  i n  v i v o , s e v e r a l  endogen­

ous f a c t o r s  may e n t e r  i n t o  t h e i r  r e s u l t s ,  su c h  a s  r e l e a s e  o f  o t h e r  

i n h i b i t o r s ,  so  t h a t  t h e  e f f e c t  o f  PGE2 may h a v e  b e e n  i n d i r e c t .

T h e re  w as no d o se  r e s p o n s e  to  PGE2 b e tw een  10 ^ M and 10 ^ M PGE2 

i n  t h e  p r e s e n t  s tu d y ,  i n d i c a t i n g  t h a t  even  10 ^ M PGE2 p ro v id e d  

maximum i n h i b i t i o n  o f  i s l e t  i n s u l i n  s e c r e t i o n .

In  o r d e r  f o r  PGE2 t o  e x e r t  any  e f f e c t  on th e  i s l e t s ,  t h e r e  

m ust b e  a  c o n c o m ita n t g l u c o s e - s t im u la t e d  i n s u l i n  r e l e a s e .  T h is  

was shown by a  l a c k  o f  e f f e c t  on  t h e  l e v e l s  o f  i n s u l i n  r e l e a s e d  

from  i s l e t s  e x p o sed  to  PGE2 i n  t h e  a b se n c e  o f  a  s t im u la to r y  g lu c o s e  

c o n c e n t r a t io n .  M ost p re v io u s  s t u d i e s  a l s o  d e m o n s tra te  a  s i m i l a r  r e -
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5 6 15s u i t  w i th  n o n - s t im u la to r y  g lu c o s e  l e v e l s  ’ ’ . I t  i s  p o s s i b l e  to

c o n c lu d e  from  t h i s  f i n d i n g  t h a t  th e  a c t i o n  o f  PGE^ i s  to  a l t e r  th e

re s p o n s e  o f  t h e  i s l e t s  t o  g lu c o s e  s t i m u la t i o n  b u t  n o t  to  c o m p le te ly

b lo c k  t h e  r e l e a s e  o f  i n s u l i n .

A f t e r  o b s e rv in g  t h e  i n h i b i t o r y  e f f e c t  o f  on i s l e t s

t r e a t e d  f o r  t h i r t y  m in u te s  w i th  t h e  p r o s t a g la n d in  an d  300 mg%

g lu c o s e  i n  KRB, a n o th e r  s e t  o f  e x p e r im e n ts  was p e rfo rm e d  i n  w h ich

t h e  i s l e t s  w e re  e x p o sed  t o  PGE2 f o r  f o u r  m in u te s  i n s t e a d  o f  t h i r t y

m in u te s .  T h is  was done t o  t e s t  w h e th e r  PGE2 a f f e c t e d  t h e  b ip h a s i c

7 8 9r e s p o n s e  o f  i n s u l i n  r e l e a s e  d e s c r ib e d  by  s e v e r a l  i n v e s t i g a t o r s  ’ ’ .

In  a l l  c a s e s ,  t h e  a c u te  p e a k  o f  i n s u l i n  r e l e a s e  o c c u rs  w i t h in  th e  

f i r s t  f o u r  m in u te s  f o l lo w in g  g lu c o s e  s t i m u l a t i o n .  I n  t h i s  w ay , t h e  

e f f e c t  o f  PGE2 on t h e  p r im a ry  p e a k  o f  i n s u l i n  r e l e a s e  w ou ld  b e  ob ­

s e r v e d .  The r e s u l t s  i n d i c a t e  a  l a c k  o f  e f f e c t  o f  PGE2 on t h e  e a r l y  

r e l e a s e  o f  i n s u l i n  w i th  g lu c o s e  s t i m u l a t i o n .  T h e re  was no d o se  r e ­

sp o n se  from  10  ^ M to  10  ^ M PGE2 , so  t h a t  e i t h e r  10  ^ M was to o  low  

to  y i e l d  an  e f f e c t  w i th in  t h a t  t im e  p e r i o d ,  o r  t h e  a c t i o n  o f  PGE2 i s  

e x e r te d  e s p e c i a l l y  a f t e r  t h e  f i r s t  f o u r  m in u te s  o f  i n s u l i n  r e l e a s e .

The l a t t e r  e x p la n a t io n  seem s m ore f e a s i b l e  s in c e  t h e  e f f e c t  o f  PGE2 

a t  d o sa g e s  g r e a t e r  th a n  10  ^ M may d e m o n s tra te  a  p h a rm a c o lo g ic a l  

r e s p o n s e  r a t h e r  th a n  a  p h y s io l o g i c a l  r e s p o n s e .

An a n a lo g  o f  PGE2 , c a l l e d  U -51 ,095  ( In te ro x a p h e n y le n e -P G E ^ ) 

h a s  r e c e n t l y  b e e n  s y n th e s i z e d  and i s  b e in g  t e s t e d  a lo n g s id e  PGE^ 

and  PGE2 f o r  s i m i l a r i t i e s  i n  i t s  m echanism  o f  a c t i o n ,  i f  a n y . 

N is h iz a w a ^  show ed U -5 1 ,0 9 5  to  b e  t h i r t y  t im e s  m ore p o t e n t  th a n  PGE^ 

in  s t u d i e s  on t h e  i n h i b i t i o n  o f  p l a t e l e t  a g g r e g a t io n .  W hile  PGE^ r e -
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q u i r e d  a  d o se  o f  0 .0 3  y g /m l f o r  e f f e c t i v e n e s s ,  U -5 1 ,0 9 5  i n h i b i t e d

t h e  p l a t e l e t s  a t  a  c o n c e n t r a t io n  o f  0 .0 0 1  y g /m l. S in c e  t h e  e f f e c t

o f  U -51 ,095  was i n  a g re e m e n t w i th  t h a t  o f  PGE^ i n  t h e  h e m a to lo g ic a l

s tu d y ,  i t  was e x p e c te d  t h a t  t h e  s y n t h e t i c  p r o s t a g la n d i n  w ould  a ls o

a g re e  w i th  th e  e f f e c t  o f  PGE2 i n  t h e  i n s u l i n  e x p e r im e n ts ,  though  no

p r e v io u s  w ork h a s  b e e n  done i n  t h i s  a r e a .

The r e s u l t s  o f  t h e  U -5 1 ,0 9 5  e x p e r im e n ts  d id ,  i n  f a c t ,  s u p p o r t

t h e  r e s u l t s  o f  t h e  UGE2 e x p e r im e n ts .  No e f f e c t  on b a s a l  l e v e l s  o f

i n s u l i n  r e l e a s e  was o b s e rv e d  from  i s l e t s  ex p o sed  o n ly  t o  low  g lu c o s e

s t i m u la t i o n  (30 mg%) . H ow ever, a t  a  c o n c e n t r a t io n  o f  300 mg% g lu c o se

i n  KRB, U -51 ,095  s i g n i f i c a n t l y  d e c re a s e d  th e  i n s u l i n  r e s p o n s e ,

s i m i l a r  to  th e  e f f e c t  o f  on th e  i s l e t s .  S in c e  U -5 1 ,0 9 5  m im ics

i t s  PGE2 a n a lo g , t h e s e  r e s u l t s  g iv e  added  em p h asis  to  t h e  c o n c lu s io n

t h a t  PGE2 d e c re a s e s  i n s u l i n  r e l e a s e  fo l lo w in g  g lu c o s e  s t i m u l a t i o n .

—6 —8A gain  t h e r e  was no  d o se  r e s p o n s e  o b s e rv e d  b e tw een  10 M and 10 M
_ 3

U -51 ,095  so  t h a t  t h e  10 M d o se  was a l r e a d y  m ax im al. H ow ever, th e

p o te n c y  o f  U -51 ,095  o b s e rv e d  h e r e  was d i f f e r e n t  from  t h e  p l a t e l e t

a g g r e g a t io n  s t u d i e s .  In  t h e  p r e s e n t  s tu d y ,  t h e  p o te n c y  o f  U -51 ,095

was s i m i l a r  t o ,  b u t  n o t  g r e a t e r  t h a n ,  t h e  e f f e c t  o f  UGE2 , inasm uch

a s  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  b e tw een  g ro u p s  o f  v a ry in g

PGE2 c o n c e n t r a t io n s  and v a r y in g  c o n c e n t r a t io n s  o f  U -5 1 ,0 9 5 .

The e f f e c t  o f  p r o s t a g la n d i n  and  p r o s t a g la n d in  a n a lo g  on

i n s u l i n  r e l e a s e  may b e  e x p re s s e d  th ro u g h  ch an g es i n  t h e  c y c l i c  AMP

l e v e l s  o f  th e  i s l e t  c e l l s .  The p r o s t a g la n d in s  h a v e  b e e n  shown to

b e  in v o lv e d  in  t h e  m o d i f ic a t i o n  o f  cAMP l e v e l s  o f  su c h  t i s s u e s  a s

20t h e  l i v e r ,  s a l i v a r y  g la n d s ,  and th e  stom ach  . S e v e ra l  a u th o r s  have
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r e p o r t e d  i n c r e a s e s  o f  cAMP c o n c o m ita n t w i th  d e c re a s e d  p l a t e l e t

21 22 23a g g r e g a t io n  a f t e r  e x p o su re  o f  t h e  b lo o d  t o  PGE2 . ’ ’ However,

l i t t l e  w ork  h a s  b een  done on i n s u l i n  r e l e a s e  and  cAMP. In  one  o f  

t h e  few  s tu d i e s  m ea su rin g  th e  e f f e c t  o f  PGE^ on cAMP l e v e l s  o f  i s l e t  

c e l l s ,  Jo h n so n  e t  al.^~ d e m o n s tra te d  an  i n c r e a s e  i n  cAMP a f t e r  PGE^ 

a d m i n i s t r a t i o n  a lo n g  w i th  an  i n c r e a s e  i n  i n s u l i n  r e l e a s e  u s in g  300 

mg% g lu c o s e  s t i m u la t i o n .  T h ese  r e s u l t s  c o n t r a d i c t  t h e  f in d in g s  o f  

t h e  p r e s e n t  s tu d y  i n  w h ich  PGE2 i n h i b i t s  i n s u l i n  r e s p o n s e  to  g lu c o s e  

s t i m u l a t i o n .  I t  i s  d i f f i c u l t  t o  com pare t h e  two e x p e r im e n ts , how­

e v e r ,  s i n c e  l e v e l s  o f  cAMP w e re  n o t  m easu red  i n  th e  p r e s e n t  s tu d y  

an d  i s o l a t i o n  te c h n iq u e s  d i f f e r e d .  S t ro n g  s t a t i s t i c a l  e v id e n c e  

(p < 0 .0 0 1 ) em phasizes  th e  n e g a t i v e  e f f e c t  o f  PGE2 and  U -51 ,095  on 

i s l e t s  o f  L a n g e rh a n s .

S in c e  th e  e f f e c t s  o f  b o th  PGE2 and  U -5 1 ,0 9 5  a r e  to  d e c re a s e  

i n s u l i n  r e s p o n s e  to  g lu c o s e  s t i m u l a t i o n ,  i t  was o f  i n t e r e s t  to  ob­

s e r v e  t h e  e f f e c t  a  b lo c k e r  o f  p r o s t a g l a n d i n  s y n th e s i s  h a d  on i n s u l i n  

r e l e a s e .  I t  was e x p e c te d  t h a t  t h e  i n h i b i t i o n  o f  p r o s ta g la n d in  sy n ­

t h e s i s  w ould  b lo c k  th e  e f f e c t  o f  endogenous PGE2 s o  g lu c o s e -  

s t im u la t e d  i n s u l i n  r e s p o n s e  w o u ld  n o t  b e  i n h i b i t e d .  The e f f e c t  o f  

t h e  b lo c k e r  i t s e l f  on i n s u l i n  r e l e a s e  c o u ld  a l s o  b e  d e te rm in e d .

In  v iew  o f  th e  f a c t  t h a t  a s p i r i n  i s  a  p r o s t a g la n d in  s y n th e ta s e  

11 12i n h i b i t o r  b o th  i n  v i t r o  and i n  v iv o  , e x p e r im e n ts  u s in g  100 yM 

a s p i r i n  w e re  u n d e r ta k e n  t o  d e te rm in e  w h e th e r  t h e  b lo c k a g e  o f  p r o s t a ­

g la n d in  s y n th e s i s  by  t h i s  a g e n t  w ou ld  a f f e c t  i n s u l i n  r e s p o n s e .

T h e re  was no e f f e c t  on  b a s a l  i n s u l i n  r e l e a s e  from  i s l e t s  exposed  to  

100 yM a s p i r i n  i n  t h e  p re s e n c e  o f  low  (150 mg%) g lu c o s e  w ith  e i t h e r
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r i n s e d  o r  u n r in s e d  i s l e t s .  T h e re  w a s , how ev er, a  s i g n i f i c a n t  i n ­

h i b i t i o n  o f  i n s u l i n  r e l e a s e  from  i s l e t s  s t im u la te d  w i th  300 mg% 

g lu c o s e  i f  th e y  w e re  ex p o sed  to  100 yM a s p i r i n  i n  e i t h e r  o r  b o th  

t im e  p e r i o d s .  The e f f e c t  o f  t h e  a s p i r i n  was n o t  a d d i t i v e .  T here  

was o n ly  on e  s e t  o f  e x p e r im e n ts  i n  w h ich  th e r e  was no i n h i b i t i o n  o f  

g l u c o s e - s t im u la t e d  i n s u l i n  r e l e a s e  a f t e r  a s p i r i n  e x p o s u re .  T h is  

o c c u r r e d  when i s l e t s  w e re  t r e a t e d  w i th  a s p i r i n  d u r in g  t h e  p r e ­

in c u b a t io n  p e r i o d  and  r i n s e d  b e f o r e  b e in g  p la c e d  i n  th e  e x p e r im e n ta l  

medium c o n ta i n in g  300 mg% g lu c o s e  a lo n e .  I t  may b e  c o n c lu d e d  from  

t h e s e  f in d i n g s  t h a t  a s p i r i n  e x e r t s  i t s  e f f e c t  m ax im a lly  i n  th e  low  

g lu c o s e  p r e - i n c u b a t i o n  medium and t h a t  i t  i n h i b i t s  t h e  r e s p o n s e  o f  

th e  i s l e t s  t o  a  h ig h  g lu c o s e  s t i m u la t i o n  w ith  o r  w i th o u t  a n o th e r  

e x p o su re  t o  a s p i r i n .

The r e s u l t s  o f  t h e  p r e s e n t  e x p e r im e n ts  u s in g  a s p i r i n  c o n t r a -

24d i e t  t h e  w ork  o f  Chen an d  R o b e r ts o n  who w ere  a b l e  to  r e s t o r e  th e

a c u te  i n s u l i n  r e s p o n s e  to  h y p e rg ly c e m ic  d i a b e t i c s  u s in g  40 m g/m in

IV sod ium  s a l i c y l a t e .  T h is  was th e  o n ly  o th e r  s tu d y  on a s p i r i n  and

i n s u l i n  r e l e a s e  known to  d a t e .  How ever, s in c e  t h e i r  e x p e r im e n t

a l s o  r e p o r t e d  i n c r e a s e d  r a t e s  o f  g lu c o s e  a b s o r p t io n ,  i t  c o n t r a d i c t s

25o t h e r  e x p e r im e n ts  on g lu c o s e  a b s o r p t io n  a s  w e l l .  A r v a n tik a s  and

c o -w o rk e rs  fo u n d  t h a t  a s p i r i n  i n h i b i t s  g lu c o s e  a b s o r p t io n  b y  f i f t y

p e r  c e n t  i n  hum ans g iv e n  two to  s i x  gram s o f  a s p i r i n .  A lth o u g h  

26S y v a la h t i  fo u n d  no ch an g e  in  b lo o d  g lu c o s e  l e v e l s  o f  hum ans two

h o u rs  a f t e r  a s p i r i n  t r e a tm e n t ,  t h e  d o sa g e  o f  a s p i r i n  (1  gram ) may

h a v e  b e e n  to o  low  to  show  any  e f f e c t .  I n  h i s  r e v ie w  o f  t h e

27" C l i n i c a l  P h a rm aco lo g y  o f  A c e t y l s a l i c y c l i c  A c id ,"  Cohen s t a t e d
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t h a t  a s p i r i n  p ro d u c e d  h y p e rg ly c e m ia  and  g ly c o s u r ia  i n  n o rm a l 

a n im a ls .  He b e l i e v e d  t h a t  t h e  a c t i o n s  o f  a s p i r i n  in c lu d e d  de­

c r e a s in g  t h e  a e r o b ic  m e ta b o l i z a t io n  o f  g lu c o s e  w h i le  e n h a n c in g  

g lu c o s e - 6-p h o s p h a te  a c t i v i t y .  T h ese  r e s u l t s  a r e  i n  a g re e m e n t w i th  

t h e  d e c re a s e d  i n s u l i n  r e s p o n s e  c a u se d  by  a s p i r i n  t r e a tm e n t  s in c e  

d e c re a s e d  p lasm a  i n s u l i n  w ou ld  a l s o  a l t e r  th e  r a t e  o f  g lu c o s e  ab ­

s o r p t i o n  from  t h e  g u t  i f  t h e  e x p e r im e n ts  w ere  p e rfo rm e d  i n  v i v o .

I t  was e x p e c te d  t h a t  a s p i r i n  w ould  h a v e  r e s t o r e d  t h e  a b i l i t y  

o f  i s l e t s  to  re sp o n d  to  g lu c o s e  s t im u la t i o n  o r  even  en h an ced  t h a t  

r e s p o n s e .  H ow ever, s i n c e  t h e  a s p i r i n  e x p e r im e n ts  show a  s i g n i f i c a n t  

i n h i b i t i o n  o f  g lu c o s e - s t im u la t e d  i n s u l i n  r e l e a s e ,  i t  i s  s u g g e s te d  

t h a t  a s p i r i n  a c t s  by  a  d i f f e r e n t  m echanism  th a n  s im p le  i n h i b i t i o n  

o f  th e  fo rm a tio n  o f  p r o s t a g l a n d i n s .  W hile  t h e  a s p i r i n  i s  i n h i b i t i n g  

th e  p r o d u c t io n  o f  p r o s t a g la n d i n s  w i th in  th e  i s l e t  c e l l s ,  t h e r e  may 

a l s o  b e  a d d i t i o n a l  r e c e p to r  s i t e s  on th e  i s l e t s  w h ic h  w i l l  a l lo w  

t h e  a s p i r i n  to  e x e r t  a n  i n h i b i t o r y  a c t i o n  o f  i t s  own. The e x a c t  

m echanism  o f  a s p i r i n  on i s l e t  c e l l s  i s  unknown a t  t h e  p r e s e n t  t im e .

I t  w ould  b e  b e n e f i c i a l  to  c o r r e l a t e  t h e  e f f e c t  o f  a s p i r i n  on th e  

l e v e l s  o f  c y c l i c  AMP i n  t h e  i s l e t s  w i th  th e  d e c re a s e d  i n s u l i n  r e ­

s p o n s e .  The in v o lv e m e n t o f  cAMP a s  a  seco n d  m e sse n g e r  i n  many 

o t h e r  p h y s io l o g i c a l  sy s te m s  l e a d s  to  th e  p o s s i b i l i t y  t h a t  cAMP may 

b e  in v o lv e d  i n  t h e  m o d u la tio n  o f  i n s u l i n  r e l e a s e  b y  a s p i r i n .  How­

e v e r ,  t h e  r e l a t i o n s h i p  o f  a s p i r i n  to  cAMP l e v e l s  i n  th e  i s l e t  c e l l s  

re m a in s  t o  b e  e s t a b l i s h e d .

From t h i s  s e t  o f  e x p e r im e n ts ,  th e n ,  i t  c an  b e  s e e n  t h a t  

p r o s t a g la n d in s  E^ and  U -5 1 ,0 9 5  i n h i b i t  i n s u l i n  r e l e a s e  fro m  g lu c o s e -
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s t im u la te d  i s l e t s  b u t  h a v e  no  e f f e c t  on n o n - s t im u la te d  i s l e t s .

PGE^ h a s  no e f f e c t  on t h e  p r im a ry  r e l e a s e  o f  i n s u l i n .  A s p i r i n ,  a l ­

th o u g h  a  p ro v e n  p r o s t a g la n d in  s y n th e t a s e  i n h i b i t o r ,  w i l l  a l s o  i n ­

h i b i t  t h e  r e s p o n s e  o f  i s l e t s  t o  h ig h  g lu c o s e  s t im u la t i o n  b u t  b e  i n ­

e f f e c t i v e  a t  low  g lu c o s e  l e v e l s .  F i n a l l y ,  t h e  g lu c o s e  l e v e l  a t  

w h ich  t h e  i s l e t s  a r e  m ax im a lly  s t im u la t e d  o c c u r r e d  a t  600 mg% 

g lu c o s e  i n  KRB. I n c o r p o r a t io n  o f  t h i s  d a ta  w i th  w ork on cAMP w i l l  

s i g n i f i c a n t l y  c l a r i f y  t h e  r o l e  o f  t h e  p r o s ta g la n d in s  and a s p i r i n  

on i n s u l i n  r e l e a s e .
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